Ouabain treatment increases nitric oxide bioavailability and decreases superoxide anion production in cerebral vessels.
Chronic administration of ouabain induces hypertension and increases the contribution of nitric oxide to vasoconstrictor responses in peripheral arteries. The aim of this study was to analyse whether ouabain treatment alters the nitric oxide bioavailability in cerebral arteries. Basilar arteries from control and ouabain-treated rats ( approximately 8.0 microg/day, 5 weeks) were used. Vascular reactivity was analysed by isometric tension recording, protein expression by western blot, nitric oxide levels by diaminofluorescein-induced fluorescence, superoxide anion (O2) production by ethidium fluorescence and lucigenin chemiluminescence and plasma total antioxidant status by a commercial kit. The relaxations induced by bradykinin (1 nmol/l-10 micromol/l) and L-arginine (0.01-300 micromol/l) and the contractile responses induced by both N-nitro-L-arginine methyl ester (0.1-100 micromol/l) and oxyhaemoglobin (0.01-10 micromol/l) were greater in arteries from ouabain-treated than control rats. However, the relaxation to diethylamine NONOate-nitric oxide (0.1 nmol/l-10 micromol/l) and the contractions to KCl (7.5-120 mmol/l) and 5-hydroxytryptamine (0.01-10 micromol/l) were similar in arteries from both groups. Ouabain treatment increased basal nitric oxide levels but did not modify endothelial and neuronal nitric oxide synthase protein expression. O2 production was lower in cerebral arteries from ouabain-treated rats; however, plasma total antioxidant status and vascular protein expression of Cu/Zn-superoxide dismutase, Mn-superoxide dismutase and extracellular superoxide dismutase were similar in both groups. Chronic ouabain treatment increased nitric oxide basal levels in basilar arteries probably due to the decreased O2 levels. This might be an adaptive mechanism of the cerebral vasculature to the increase in blood pressure.